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(57) Abstract 

Drugs for treating or preventing cell injury caused by Ischemia which contain as the active ingredient midkinc family proteins; and 
drugs for treating or preventing ischemic diseases which contain as the active ingredient midkine family proteins. It has been clarified that 
ii[iidkine is efficacious in treating or preventing ischemic diseases and treating or preventing cell injury caused by ischemia and that it can 
remarkably prevent, for example, the onset of brain infarction which is a typical example of ischemic brain diseases, lliese remedies and 
preventives arc efficacious against ischemic brain diseases such as brain infarction, transient cerebral ischemia and head injury. In addition, 
they are efficacious in treating and preventing, for example, cerebrovascular contraction following subarachnoid bleeding, Alzheimer's 
disease, senile dementia of Alzheimer's type, cerebrovascular dementia and other cerebrovascular diseases, Parkinson's disease, Huntington's 
chorea and degenerative amyotrophic diseases. 
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:^^m\t. ^'^H:i7-f> (midkine : WTs mtvs^r) ^^^^^ilTSstifillS 
ifiifli( ischemia) '^*;cD-gp(z:tel^T^ Jfii^tA^^±!;jg»r^ ti^ ^U< 

mKiz^:hmmmt^Bs!l^n^o — mskmm^ (ischemic penumbra) T{±. 

t>tix:^^T. mMm(DBLhi>{iifi—^^tziix\^^i>ztizxf[). mumn^ifYh 
tz5tRm.(Dmmiz x d mB'&<Dmuifimmx § ?> « 

m-^mm^i^Ls '\:.^^izMffa.^^fz-r^^mx'$>iiM:M\i>\:.^^mr'it. 

Ltztfi-ox. z(DXotj:mskizj^^mmmm^^WjLrz^.m^^^mLtz^f 
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^ ® ^ff$^^&<3. *5 ct vmmmzmm l t is^ ^ ^ . :t i: x. {±\ r d i?-^^- 

> (p^osaposin)<&y^:^^X^M{c^±A•r2)i:^ £gifii^O^TOi&l^^/!)SWitt 

CDB^f) A^^ciijOllASiSAfe^ti^ (Sand, A. et al.: Biochem. Biophys. Res. Comm 
un. 204: 994-1000. 1994)o (CNTF) •^^'>^-D-r^>6 

(iL-6) i)yu^Tr^iy>tmm.mMf^mxizx<D^ mm.iz^^\,-cmMizmm 

•2) (Wen,T-C et al. :Neurosci. Lett. 191:55-58, 1995) (Matsuda.S.et al:Neuro 
sci.Lett.204: 109-112, 1996) oi^m^mmmmmmmm^ (bPGF) ^.yv^^.i^ 

CNTF. t5Xxj^\i-6cDm-^tmmizmMmtx\.tzm^i±.t^-rt)^xi±$>^i!}^^ 

^Mtiim.ltimmUm^^m'S^li>bti^ (Wen,T-C. et al:Neuroscience, 65: 513-5 

21, 1995) .L^b^Ls zn^(om.skmum@'7-<Di'^m ti -X A(Dmmi±\'^^rzm 

ctt)pt<{is *^BJ(±s (1) S.y}^ti^y (MK):7T = 'J-^>/^^M*^ 
^^^trs. gtilii^-2></^(±:^ h ::^lz ^^mmmm^'i^m^fzit^Wjt ^tz^ 

(1) izmmcDmm. o) flM^K®i5fg*sMCAiii<*:iffflflsi^ST-fe^ (2) 
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szm(Dmm. (4) ^yK*^> (mk) •;-{cM-r^^>/^^®*W5*fiK 
s tzisbcDmm. ( 5 ) Mm^^mmmmx'$)^ ( 4 ) tnaiiCD^j^j. ( e ) ^t- 

^yY:^-(> (midkine: MK)(±.EM^TOcDb5^y >^;Ccti>^'fbB§^ii 

yiZ-Mts^^^^) >i^^\^<D^m^ > ^^■^ WX^^ (Kadomatsu.K.etal. :Bi 
ochem.Biophys.Res.Commun. 151:1312-1318, 1988 ; Tomomura.M.et al. rJ.Biol.Ch 
em.265:10765-10770,1990 ; Tomomura.M. et al. :Biochem.Biophys.Res.Coinmun. 1 
71:603, 19 90) „ ^©^t^B^tifcr b -< ^ h D :7 ^ > (pleioterophin 
: PTN) Jl{i45%CDta|5lt4^^L (Merenimies, J. &Rauvala,H. : J.Biol. Chem. 265 
: 16721 -16724, 1990) 7' ^ 'J - ^ff^figT -S (Muramatsu, T. :Dev. Growth 

Differ., 36: 1-8, 1994) „ 

ife® 5o:?)iW5>nSo -r^to^b. 1) »^S^«H^ rStt : #Mfla©^i^43 ct 
?>*^Je#S$:{£3t-rS (Muramatsu, H. et al.: Dev. Biol., 159: 392, 1993 ; 
Michikawa, M. et al.: J. Neurosci. Res., 35: 530, 1993; kikuchi, S. : et 
al. :160, 1993) . 2 ) Mm^m.:m\±. Sfe^taig.mUCct-SiPM^t^^^M 
-T'Kt (Unoki, K. et al.: Opthalmol. vis. Sci., 35: 4063, 1994) . ^fc. 

5 (Yoshida, Y. et al.: Dev. Brain Res., 85: 25-30, 1995; Obama, H. et a 
l.:Aiiticancer Reseach, 18: 145-152, 1998). 3) : MKti. ^^^M^^ 

:MK(±. IQiiz/^lom.^XO'^zK^m^^cDM.'m^HAMMcDzr^T.X ^—ffy-r 
i75^-<-^-rgt*t:& 3~ 5{gCii;^^i±^ (Kojima, S. et al.: J. Biol. Che 
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m., 270: 9590, 1995) . 5 ) ^ : ^^JlAxmm. WSS^ffi. rftii 

mm. :Xmm. M-m-^ml^a^mmj^L^Mt^m^ib^n^Ctsntsm, J. et al.: 

Cancer Res., 53: 1291, 1993; Garver R. I., et al.: Cancer, 74: 1584, 19 
94; Garver R. I., et al.: Am. J. Respir. Cell Mol Biol., 9: 463, 1993; N 
akagawa, A. et al.: Ceincer Res., 55: 1792, 1995; Aridome, K. et al.: Jpn. 

Cancer Res., 86: 655, 1995)^ T^-So 

Bfl^ib^tr ^^^TV^S (Yoshida, Y. et al.: Dev. Brain Res., 85: 25-30, 199 

5)o — mtyTK')—^m^i-^?mz^\^xi>. ^^^^ h—mmm&!t!L^4 

BSizmm. CAl^^^t^^/C,^hUTPTN*s^<^^L.-r^^l3. ^(D:K^^liTXh 
aV-i h{-5^3KbTV^^ (Takeda, A. et al.: Neuroscience, 68: 57-64, 199 

^^^^ aas (3 i5 V ^ T — ^® fsiij *B -p T I ^ -s CD % ^ ^> n s o 

^Lfco ^(Dmm. •0i^ACDJfll^i'^'®MK^ig[^D¥±9^iil±^ 0.3ng/ml-?:feofe®t 
ML. m^cD^fKDWmt^ 0.9ng/Dil-C-feofco ^LT. McDl^#:Si:\ 

Ml ia T— m % 3^ ^ n MK AS M 4^ ^ t T V ^ ?) T- « i ^ I ^ i: # X. e, 

^^^nxv^^ (Frautschy, S A. et al.: Brain Res., 553: 291, 1991; Hay 
nes, L W.: Mol. Neurobiol., 2: 263, 1988) o Z.n^<D^^^^m^lt. 

mm'^(DmmmuizmM\^. m.mmz. $)^^^itifVTmmtiiif^:n-v.xmmm 
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oi:tT. &Mm.m. $)^l^\im.Mm.'^<D^i-^-X ^ (Mongolian ge 

rbils) ®Hia^i*i{cMK<&^±ALT. mizj::hmmckmmmm(Dm.mmBJijm^m 

fi. in vivolZ)B{f^m.skmUmm^(Dm-m?^.tLX^mx$)i> (Kirino, T et 
al.: Brain, Res. 237: 57-69, 1982; Mitani, A. et al.: Neurosci. Lett. 13 
1: 171-174, 1991),, 

&sfsLmmm(Dy^±^x^a:)mMmz, m^tk^Lx. m(Dm.mmumwM^m 

±iU7KlzmM\^tzm^. v-f ^ nS/ 'J >S^T-0.063. 0.125. 0.25. 0.5. 1.0. 2. 
0 US. PTN^O.5. 1.0. 2.0//g. ^UT. J±^®fe«)(3B|ifilfliJ|{5^^'yjj^^#^S 

mzmiMmmm&m^^^i^. 5^msfKm.^mmLx. -m\'i<Dmm&fta^i^m 

Ltzo ^(D^M^Smt. 96^P^^. feSV^^i7B^{C. m^M^liiL. 4% 
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bFGF®^-^(±. ?*M{3?*LT. 2.ojuei:i±x\ mmckmmmm(Dm.m^^M 

mm±. w^n^(Dmi>m^i^$>^m^(D—ottj:-:>x\^^o ^^■immm^^y' 
vt^xy)^m.^(^nxiiK>. "^(DU^^^nt^^x^mx^^o ^®*t% 

xMM\znM-^fi^::.t.m^ibti'\z-^fitzo —13. mmnumuwiii. 

IB^ (Araki, H. et al.: Physiol. Behav. 38: 89-94, 1986; Sano, A. et al. 
: Biochem. Biophys. Res. Commun. 204: 994-1000, 1994; Wen, T.-C. et al.: 
Neuroscience, 65: 513-521; Wen, T.-C. et al.: Neurosci. Lett. 191: 55-5 
8) *5$)So X^fzi^-DX. EilfQ^lRf®H5^{3. MKfe§lN{±PTN^Sa^F*i]^t±A-r^ 
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{;IMK$)2.l^{iPTN$:^±AL;fc^¥{3:fev^T. mmckmmnmmmcD^^^i^. tmm 
iiejEg jfii*5 ct H t Elf* -r >5 izmm-r?> nmms^mmi^n u t . ^ © 

?) c i: $ ^"T CD T- $) -2) o 

nmti^^m^^^mnx^^o m^^tf^mmtLxit. m^m. -mmmsk^ 

fz (Obama, H., et al.: Anticancer Reseach, 18: 145-152, 1998) » 
^tlj-rst!&*R^fcD<C^i5lffllatMKcD^?a;{)S|Si!^5,nfe 4*5 it/ 5) o — 



wo 99/16463 



8 



PCT/JP98/04299 



Mm (Lv) cDit^F«^IJliM^c'^ mcD^i^^^Mt^misb^titz (06) » mm^mmiz 

tiS (136) o 

®^^7=;K^;}o{t?)MKcD%J^<&^?5(c:M(ci^-^T^^-2)i:. RV (|2|8) *ctl>' 

(129) ^n^^{cMK^fecDmm55)S-is*be>ns i^eui^xv^^m) » 

&?)?>tL?>®5^T-$)S (E112) o 

*^>e>tl^o 1.0 kb MK mRNAOffet. MK cdMtRmt ^l.SkbO/'^y h'As^,tf)^n 
^■bK :iCD/-;>K!i. MK mRNAO-f V*— AT-$)?)*^4)^5]t^^V^o dOJ^Igtt, H 

^•v hcDi£m)^iijM(LAD)®)g^{3ctoi:^i;5/Di5l!IS-e{i. MK^jES^bsSI^Jr 
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Ztifi^M^tf^iZ^tiXK^^ (Unoki, K., et al.: Invest. Opthalmol. Vis Sci., 
35: 4063-4068, 1994) » 

bFGFii. iC^S5M^{cpaLT^]Sb. -t^lE^^f'^ffl (cardioprotective)?!)^^^ 
:ihifi^^tlXl^^ (Speir, E. , et al.: Circ Res., 71: 215-259, 1992)o L 

(Kojima, S. , et al.: J. Biol. Chem., 270: 9590-9596, 1995) . 
McDfS^MM^ (tooth mesenchymal cell) (DiiM^i^^-r ^ (Mitssiad 
is TA. , et al.: J. Cell Biol., 129; 267-281, 1995) . MKi:bFGF{i. M^^^ 

[^fliT^<^3gLT^,^?>3^:^mmbTV^^o 3 CD^p/ffi^^MKO^JSii. bFGF® 
■?t^i:IM^LTl^?>>f)S(Spei^, E., et al.: Circ Res., 71: 215-259, 1992)^ 

K{i5l^{-Mj&:oTU?)o iE^^C-a^^«^;45V^T^±. bF 

GF(±. Mk^^^m^L. ^w^i^ML. ^^t^m^-^. ^m^mmx.. mm^-^ 

h U >y^>^(D^^{c|^-^LTI/^§^-^-x.e>nTV^-i) (Speir, E., et al.: Circ 
Res., 71: 215-259, 1992) „ MK^.l:^)!i(3 j^^,^TTO^C^Si!J*^fc LT l>-5®i)>* 
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ff|ifStc^gH1-S£tIfIltt;^J^i^t. ^ ?,l^{i^P^MMRBS^fiEx i:-cDjK,^©^l55 

ScfcD^ci)t hMK(Muramatsu,T. : Develop. Growth & Differ. 36:1-8, 1994)*s^^j.& 
m^n. fig^MMK y^ll8fIi^^ftl3kDa) A^T'^^o 118{iCD^ t,30fli=&^ 

;i/-7>f h*^-^{;j;oTN5^<fji:C5l5{|ij®-oo >As;fjeJc^nao 3©^o 

(D\^?i^>lt. m^lZ^it^ffon\^t^^^&^^^^miZLX^^. m vivot^j 

Njl^flijj: b Ci+iffJcDIto AS^Vs (Muramatsu, H., et al.: Biochem. Biophys. R 
es. Commun.. 203: 1131, 1994)o ^tz. ^m^^i^m^. m^mKmM^^b C^m 
AS^®:;»^g^5:0•$:fH•^T^^?) (Muramatsu, H., et al.: Biochem. Biophys. Res. 
Commun., 203: 1131, 1994; Kojima, S., et al.: Biochem. Biophys. Res. Com 



wo 99/16463 



PCT/JP98/04299 



11 



nun., 206: 468, 1995) o X^fzifi-^X. i©cfc d ^MK^i^CD^^^fSttSWr SSB 

zhti^x~^^o m^ii. m7K\^(DT I y' m (Aia^^^) ^f^<Dm7k{^(DT s. ^ m 

(Gly^cJ:*) xm^-r^^Ltt^X^Z-ti^. ^^^^i±X*)U7k^(DT^ym (Val,L 

^mm&^m.cDTKy'mtW.^i-^ (Asp$GluT-S^t-?)^ci:-) . fcSV^{il^ 

^if) 3ilAST-#So ^Tz. m.(DC?^^m(D^^. {?iJx.{i60<£L-12m(C-half60- 
121). feS^^{±C5fe4^^ByA^5,62<4-104^i (C-Half62-104) (Muramatsu.H. :et al. 
:Biochem. Biophys. Res. Commun. 203:1131-1139, 1994){zJi. m(Dmf^^r^W& 

N®®■&^)^®0lmT•^±^CV^pIt6^4*s^^„ bfcA^oTs MKWN(C, ^'jJ^^lx 

>^^'j=j-;u (PEG) . ^'J tr^;ut:p^H>, $)^uit^^x y^>m^U-^^ 
OlR]±^ga^^ UTs PEGm^ <y H-fblL-e^sfti^^nfig^fjLTl/^So *:^BSt 

^mmmiz$^m(D ha-oj tmkj tits **o*i£i^rStt?^#i- 
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^w-rs rMK7T^ 'J -J izm-r^^>^^-^n (mk. ptn) <^^tro 

"p. mmEEyn>yizmxv.tzm^-ci^^r'^Zo :$^mmmmits 

^^iz.^nt:^mLtzD. w^^i^m^'^^ztizj;:^) ,^m(Di^mizm\^?>:i 
^tzs MK$)5v^{iPTN^t^s?©7•D^-^-M^i5£fflv^T. M^mmmmz^ 
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-mug/kg^, imt'^ emiz^i-fx. Ml^r^l^^ mi^v±s*s mm[^^m. 
ikTim. fim\^^m. wm\^^^m. m(D:^mizj^^xik-^ir^;Ltffi'^^^o 

m?^(DmM\±t^±^-t^:it (Proc. Natl. Acad. Sci. USA 76:481-485, 1979) 
)i^nSqjBlt4*^^lS^tlT:fe D (J. Clin. Invest. 70:289-295, 1982). Z(D^ 

mitt. y^^^T^ ^mm.2Bm(Dmmm(DummwM (xio) -c^^o ai±. 
moimifiW-m^cDmm^tihiz (xso) LTB;^c^®T-fe-2>o EifotmrncD^ 

TUNEL^ (TaKaRa In situ Apoptosis Detection Kit^^gffl) XT^-^h—iy 

i.t:immifimmx^i,o 

ii3tts m^^M'ty'jiy^^y h(Dmm9^(Dmmx$>^. a. c. Eii. h-e^ 
feo B. D. F(i. A. c. EizMj;t'>-ri>mmmz^^xmnLtzmx&Zo 
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mummmit. a. Bi±2 5{g. c. d, e. F{±ioo{gT"§o 

-rm^mwMx$)=bo 
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1.1 mikmmm(D^Mm^mm^^^ 
1.1.1 m<DmMmmmm^ 

t4X::>-^>X$ (6-8M^s {^SeO^SOg) 5:. 7 D— b >l|^^^^jig 

S THONEY MATIC M-3j (7KWB?4gg«(t59) tAti. PSAl^S^^J r:7D— b>j 

lis ^ix^m^mmn^m^ (narishige scientific instrument lab.;type sr 

-5N, No. 97024) {3@^Lfco M*IE4'tO^ t ^c^. y'ly^-^ (bregma) 
ct t)2mlIl;feBgSR{PlJ{3-rt^fc^:^I5{;. ^f4ffl H U ;^<&ffll^T U > v'i^A^ ct o ^ 
)i^^C7t?£l^{tfco :z(D'Kiy^^. MK0.5mg/mL. Img/mL. fe?>l^^i2mg/^lL^^rS 
S:fe^7K^r*) x'-f ^DS/ (HAMILTON MICROLITER #701) <&fflV^T^ 
Ijul-f^ (0.5//g. l.Oxig. Z.O^g) Sa^F^jtitALito ^rag^i:UT. M:^ 
IStK (B*m^:& M:^ifi7X : ^i^^rferi. ;^:lS8^^1*^#tt) o^^^^viAb 
fcffip. *3J:t>*0#^ffif (Sham-opl¥) ^rlSJtfco Bi^^P^tcaA^ 4 ^P^Mg Lx ^ 
©fg^^BHR^Ii^bfeo i^V^TisIg|5=&IE4't®|gL. ;fe^©MI&flI=&Mai 

i^^^l^Lfeo JtifiiM^^*{±. Bi^i^x i^-U^-^ (37±0.2°C) iz^^fzo Mi^ 

:i(D^^^y^>ya')^i7t^^. TSM®«^i^ J; bO.S-l.Omm. Sfc{±^«li-^ 
CD^:^1.4~1.9iiun(^;ti^-rSll^ 5 //m©^M-<S:fta^ ^'x' h^rv 'J >-^;tv 
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-Ml 





iug) 




mmm/im)±s.i 


sham-opfflf 




4 


237.5±34.59* 






6 


9.6±10.31 




0.5 


4 


232.4±17.75* 




1.0 


5 


221.6±11.04* 




2.0 


4 


236.2±40.02* 



*P<0.05 (Dunnett^cD^SJrb^) 



1.1.2 MKi:ffe®i^ifii8gi<^SH^ ii©^««^^mb!gt 

(5D^^{C{±1$Baflei«)M?i^"J >>r ^ r ; MIZUHO) 

{^^ l.l.lffl^M0iJi:M®7??ST"fTofco SMx-t hru-r;i- hD7-f > (Pie 
iotrophin:PTN) ^JcfctJ^Mm^t hJ^StS^iKli^lfflflSJiJia^^ (bFGF ) R&D 
Systems (7:^n^^) *^e,BgAbfco ^ ti^tL©iS#fiJis PTN2Ags 1 /^gs 0. 
5//gs bFGF 2 //g. l//gT-feofco ^©IS^^^g 2 t^^To 
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^2 













(ug) 






shain-opS¥ 


- 


4 


237.5±34.59 




- 


16 


15.7±24.43 




0.063 


6 


12.6±6.41 




0.125 


10 


83.4±111.9 




0.25 


15 


28.3±57.70 




0.5 


6 


199.5±99.03* 




1.0 


8 


208.5±80.18*** 




2.0 


10 


219.4±73.87*** 




0.5 


2 


26.1±4.03 




1.0 


2 


43.8±0.78 




2.0 


2 


179.4±33.02* 




1.0 


3 


28.8±28.89 




2.0 


7 


98.3± 74.66* 



*p<0.05. ***p<0.001 (Dunnett^CDf^ajrbii) 



^A<.ik-^m^^^<(Dnmmm(7>^w^mi!b:?>i!}^. j^s+a^tti^^T-^v^o ptn© 

m^'^^mtT^o Sfcs mMm^m^mi}^$>^t^tli)h¥GY (Nakata, N. et al. 
: Brain Res., 605: 354-356, 1993) ^Mi^mibim^m^tm^^mr 

gti^®:rD+^;^^i/>, %mi^nm^mm^ (CNTF) . $>^\,^mL-em(Dm.mm 
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mmi±. mmiim$)tzy)mm'^^-otzo :i*i<±. i.i.Eco^sn^ijT-oMKo.sAgfe-^ 

S o 

[mmm2] l^^-^-r-i 7.mmm (Cold injury) ^7^;i/{3i5(t;5HK®?g3Ea 
littSprague-Dawley h (SD^>v h) : 160g) lO^^^mLtz. 4% 

1^7ki^D^-;i/ (lOmL/kg) h(DMJ3^ta*rb^^Lfco /^•t^- ^ T'SlJ^i^tO 

miftzo K^-fT-f ::^5U.®^. K 2. 4s 7. i3J;t>*14nit. #2E®^^;/ 
ht^LT. 4%*S7jc^o^-;U§aiii5^-§- (lOmL/kg) LTj^i^iLfc^. O.ZX'v 
/•^';> (y^^ • '\y'?U >v±100 ; B^'N^'rT. h • VJ;t> • ;i/-fe;i/|5t;^^li) 
tfM:ftm7jc (B*lg^:5 '^m-^mTi^ : :Km^:km. :^Mmmm^^^) t4 
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%M-5:7;i-;i/A7';i/7^h KIl^M(CT?l«StS^L;t=. +^?-{w@^Lfcii^5T". 

xtitzo zmrsm^i.. mifi+^izm<-fj:^tztz^x'. mydt^^^^) (feathe 

Ell {3. K^-f T'fXMg2B^{zi5(t?)Bi^m®H-E^fe. *> i: U^irtMKmft: 
t3ct^^fe©SMSgtMlC;^$:^s-r (xlO) o AJi K^-f T-f X{zj;oT^l^feM 

i^m^L^^Mtifr^-To Ell CDC mmmmzj^^ptk^) mmmiKDmm 
mm^i&:Km (xso) t'$.^o ei^d hmm<Dmm^mm(Dmmt^T^' h—>x 

^iJd LTV^S*^i:■o TUNELS (TaKaRa In situ Apoptosis Detection Ki 

t^&^ffl) izJ:t)^iti{.tzmWim'WM^7rs-to ^cDWrmbTbi^d »3TUNELSi:Bl^t4 
oia)iS«^T-t?.o l212{::^x-r<i:o{;. SMtiH • E^fecD^fej4*s^< 

^jnfi^ij 2 T- liEiifii tc cfc -5 sa^^ '^y'j^^iziiifiimomm^m^tztK :$^mmm 

yh (M:320g) 10E£5£<^fflt;to ^ y V(Dm.mzA%^y^^ a^-)V (lOmL 

/kg) <&f4i«fLT^ffiiUfco >^fli3;5H5*ML. ii^mm^5=^;b=^ft^ufco /N-y-^ 
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1. 2. 4> 7. 14B@0^tL^n®Qt, #2E®^>;/ hip^, IIM0»J2i:p] 
^{c 5 Ain®/5$®1S!)M-^f1?i!{L}'^o ZLti^O^^v^y ^ >iil]HrizM\^Xs H • E^fe 

xiiiiisicDmm^n^mmtmmm(Dmm(D^\,^S!i'>^iz. in#:sfe^i^i±®«7t)S^ 
hU7.izx\). nmms&tmm^m^m-^xi). mit^cDmmiz^mizsB^Lx. 
[mMm4] '\>mmm't7'jvizin:)-^M(Dmm 

4.1 't^S5M^5'>'K7)^1^S^ 

Fine,G. ?>®;'^S(Fine,G., Morales, A. and Scerpella, J.RiArch. Path. 82 
:4-8,1966) (zipCT. 't? ^ X.-^ h (7M^®M) <D&m:^Tfrm^mm 
(LAD) $^^LT. &'ll^^i|{3^®^S^7'y ^.^:^i5«l^*Bfife^•y:to Ijg^ 6 

St^, (Fishbein, M.C. et al.:Am. Heart, J. 101 :593-600, 1981) f -Sfetotz. h 

ij7in;i/7^h-7v 'j'i7A^D^>r K (TTc) m^LX'C.^mmm(Dmmt:K^^^ 
m^Ltzo 
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e, M. et al. :J.Biochem. 116: 1063-1068, 1994) tcip L^TH^ili bT^co TV^—y'-i 
-m^t!m.tk\^(D^mm±. WMTSMQ.ts\i^<DXm(D^^ (Muramatsu, H. et al.: 
Dev. Biol. 159:392-402, 1993) ilJ^Si^pJ CT-feofeo ^KDtfim^. t>^-7.^y:r 

FGF^y ^:7D-:h;i/tn;{*:i:LTa:^ MAb52 m%mMm ?&ffl».^feo ^OWm.^ 
^ «y hObFGF^^igjt"^ (Takami, K. etal.:Exp. Brain. Res. 90:1-10, 1992) o 

4.3 fLmm\^^^m 

M-S^iiLfco flJi/'5^7-Y 0.3%3l^{b7km7j<^^100%^^y-;i/i4j-t:30 

30^^PB^S/-&^-B-fco MK<^ttai-r 2. cn?>©^0>t*4°CT'-Bfe. 
-^-f-*iM'>1t=^finMK^'J ^D-:h;i/tn;f*: (8;ag/iiiL) ii-T >dr j.'^- h L;to 
t::t^>'fb-\'^trL'>-9-^IgG}n'(*: (Vector Laboratories Corp., California) i: 

30^ -r v^^f^i'^— vtrMtTji^ u y ^xyT^—if-:^ h i^r h7'id:i;> 

(Dako, Giostrup, Denmark) JlSO^Pa^-f ^-^i'^— h ^tz. bFG 

F©t^tt}®fc»t, ^0>t^4''CT— Bi, v-^xfjtbFGF^y ^ D-:^;^^:r^i^ {5/ug/ 
mL) a:S/i&^-Brf::„ ^Jc, t'tfWbr>-t^-=¥m-^'i'XtrL#; (Vector Laboratories C 
orp.. California) ii20^m-( y^^^— V^:. VtrMtT)lti V ^ ^ 7.y 7 ^ — 
'^-^huyhT}fiy>^'^^ (Dako, Giostrup, Denmark) t20^m^ y^r^L^ 
— h^-a-fco ft^KJiBl±. Fast Red TR/Naphthol( Sigma, St. Louis, MO) tj;?) 
RTM-fbUfeo >c*lt^fe (counterstaining) Ji^ -^v h :Jri/ ij >T-fTo fco MKO^ 

U y-tyTO—XTy ^ -^^—^ u^V^^y ^ —lzt>l,^tz (Yasuhara, 
0. et al.:Biochem. Biophys. Res. Commun. 192:246-251, 1993) o 
^£D^g^^(214~E113t:^-r„ 
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P^^cD^^y h>i:^iE©gS?Sii¥mT-. +Pi (SE) . ^'t'^Mm (RV) , St>*^/Cv^S 

(Lv) (D't^mm i^wxTT.-rmm) t-{±^ MK®^i>^^3{)S^.«?)f,ni.o &'\:.'>mm 

{c43^tSbFGF®^^l/'5^->i:^7&oTV^fco El 7 l±, ctJlatnMKlAi^^t^ J: ^ n > 
■r^^"— fi. 04. 6ZfcT>*7T-«±1500//in4^L. HI 5 -C-{il50xim>&S^N-ro 

^(Dmm^TTsTmMm.'^mx^^o ^>i.^^m. (iis) . •t'Pi (119. mii) , 

12) 43=ttf£'t»^l*)©/Q^l^fli (12113) (CMK(D^Jg$I)^'fbW^feA«^*?)?.Hfco 
MK©jfei^Si;&l±. /t^fSm (011S^J^lal3'4ICD7'::^5^U::^^T-^^r^^) iip^j^ 

ti-g.^^) -e^^^tifco '4'Pi<£Hfg^¥S-e^^?)i: (lail) . Mt'lBLfcit^ 

rtffly (HIS) ^<fe^v^(i4'«J|[t^fe^^^TV^;5 (t;^^^ ;^^T-^Nrgl3 

m^tltz (gllO) o |2itC:r^1-^^'— {±s 1218, 9 RXJ^lQ-Z'UZOOum^TT^L. 01K 
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12;Rm3T-{i50>am<£:^1-o 

mit]tm&^-'?-mizmM\^. ^(DM^mmtmtuL. ^mmzmmm^i^-i^izm. 

%o llll5{±aBiMS,^.#cDJfli?i'4i®MKm<&iR'J^L:fe^)OT-fe?.o flwSSM®®^ 

4). mmk,\),Y:jcDXoiztm^mm^m'^^mizmsfK^ntzt.^^(bn^mmiz 
iz^(Dmmiz^SL<Dmt^m^^fi^mm^mi$.u-^jv-^^m-r^±'^mvMm^y' 
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6 . m5k^^i^^tht^mmm-^$)imm 4 tiBsecDi^^jo 
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